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THE EXPERIMENTAL DESIGN IN THIS STUCT CF THE USE CF 
PROCRAKEO MATERIALS TO TEACH HIGH SCHOOL MATHEMATICS 
DESIGNATED FOUR GROUPS — A CONTROL. GROUP TAUGHT CONVENTIONALLY 
BY TEACHERS TRAINED TO USE PROGRAMED MATERIALS, A "PURE* 

GROUP USING PROCRAMEO MATERIALS GNLY, ANC "ANTICIPATING* ANC 
•FOLLOWING* GROUPS THAT USED PROGRAMED MATERIALS BEFORE AND 
AFTER CONVENTIONAL CLASSROOM TEACHING OE THE SAKE MATERIAL. 

DIC TO INADEQUATE DATA, THE "FOLLOWING* CROUP WAS NOT 
INCLUDED IN THE ANALYSIS. MATCHED PAIRS CE SUBJECTS, NINTH 

graders from 20 classes in i6 schools, were based on aptitude 
ANO ABILITY pre-tests, but the classes remained intact for 

THE DIFFERENT EXPERIMENTAL GROUPS, ANC ONLY TIC SCORES OF 
STUDENTS WHO HAD COMPLETED DOTH PRE-TESTS ANC THE ACHIEVEMENT 
TEST WERE USED FOR ANALYSIS. COMPARISON OF SCORES BETWEEN 
•PURE* ANO CONTROL TREATMENTS INVOLVED 90 PAIRS CF STUDENTS, 
BETWEEN -ANTICIPATING* ANO CONTROL 53 PAIRS, ANC BETWEEN 
•ANTICIPATING* AND *PURE* 52 PAIRS. A STUDENT’S SCORES COULD 
APPEAR IN MORE THAN ONE COMPARISON. RESULTS SHOWED 
SIGNIFICANT DIFFERENCES IN ACHIEVEMENT IN FAVOR CF TIC 
CONTROL COMPARED TO TIC *PUR£* GROUP j MO DIFFERENCES BETWEEN 
•ANTICIPATING* AND CONTROL GROUPS, ANC DIFFERENCES FAVORING 
TIC -ANTIC IFATING* OVER TIC "PURE* GROUP. COH? 
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Achievement of Students from Groups Instructed 
by Programed Materials, Classroom Teacher, or Both 

O. Robert Brown, Jr. 



The purpose of the study is to investigate effects of different strategies for 
extended classroom use of some UICSM programed texts; students spent from 
eight to ten weeks studying our materials. This report summarizes some of the 
data gathered during the first semester of the 1962-63 school year. *• 

The data consist of results on achievement tests based on the content of both 
the sequence of programed texts prepared by the UICSM Programed Instruction 
Project and also UICSM Unit 1, a textbook on introductory algebra. The experi- 
mental samples were chosen from ninth graders in twelve classes in eight 
schools, the control samples from ninth graders in eight classes in eight schools. 
[See Appendix A. ) 

In one experimental treatment (“pure” condition) the programed materials 
were the sole agents of instruction, used in place of the classroom teachers. The 
other experimental treatment [“ anticipating’ * condition) involved a UICSM-trained 
teacher using the programed materials to precede the usual classroom 

development of topics. ^ The control group students were instructed by a 

1 Sce Semi-annual Report (Quarterly Reports 7 and 8) for December 6, 196 2 - 
June 6, 1963. 

2 A third experimental treatment '“following” condition] was devised such that 
the programed materials were used after the classroom teacher's development 
of topics, but inadequate data are available for valid conclusions. Appendix C 
shows the bimodal nature of the ability [and achievement) distributions for the 
students involved. 
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UlCSM "trained teacher using 



the regular UICSM Unit 1; no programed materials 



were used in the control classes. 



METHOD 



Pedagogy 

The UICSM has been in the forefront of the movement toward a modern 
secondary school mathematics curriculum. 3 Since all the materials — expert- 
mental programed text and regular cext — and all the teachers — "programed" 
classes and regular classes - referred to in this study were UICSM-produced 
or UlCSM-trained, we must consider characteristics of the UICSM in order to 
interpret the findings. UICSM materials are carefully designed to promote, and 
often require, extensive use of discovery techniques in teaching. UICSM teachers 
are trained in leading students to develop their own problem-solving procedures 

and short cuts. 

In addition to using discovery techniques, UICSM strives for internal con- 
sistent and cohesiveness, and for careful use of terminology. It considers the 
teaching process as a continuing dialogue with a minimum of “ tell-aiui-do ; the 

3 For a brief description of the philosophical orientation of the UICSM, see 
Max Beberman. An Emerging Program of Secondary School Mathematic.. 

Inglis Lecture Series. (Cambridge: Harvard University Press, 19 d8.J 
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student is led to want to do something and then to try to figure out for himself 
how to do it. We have m ide the same emphases m writing the programed texts. 

Bear in mind that our programed texts arc designed to approximate what a 
student encounters in a carefully conducted UICSM class. The programs, 
insofar as possible, do the same things that we have encouraged teachers attend- 
ing our training institutes or watching our demonstration classes to do.*' All 
mathematical concepts treated are foreshadowed, explored, introduced, and 
developed w’ithin the programed texts themselves (UICSM Staff, 1963). 

We can characterize our study as an investigation of three ways of imple- 
menting instruction within one specific framework for teaching. The implemen- 
tations are: 

(i) use only programed instruction 

(ii) use only teacher instruction 

(iii) use complementary programed and teacher instruction, 
and the framework is: 

have each student himself ** discover” almost all the 
operational and organizational " rules” for the mathe- 
matics he is in the process of learning. 



* An interesting by-product of our approach to programing is that the programed 
texts we produce can be used for training teachers in the presentation of UICSM 
curriculum materials. The basic pedagogical principles we follow can be 
pointed out very explicitly as the development of topics in the programed texts 
unfolds . 

We have already used a revised edition of our programed materials to assist 
two teachers who havd to teach UICSM Unit 1 without having had the training wc 



